Simultaneous hydrodistillation and extraction of Pinus cembra needles from Slovakia was done (via Likens Nickerson apparatus) for the first time. In essential oil extracts 55 compounds were identified, comprising 99.6% of the extract. The most abundant were monoterpene hydrocarbons (71.0%). In the terpene profile -pinene, limonene/-phellandrene, germacrene D, -pinene, and -cadinene dominated(53.2%, 11.4%, 9.4%, 4.6%, and 4.3%, respectively). Seven new compounds for P. cembra, such as methyl daniellate (0.5%), 1,8 cineole (0.2%) and trans-cadina-1(6),4-diene (0.2%), etc. were found. In needle cuticular wax of P. cembra the amount of nonacosan-10-ol was 75.8%. n-Alkanes ranged from C 20 to C 35 with the most dominant C 31 , C 29 and C 33 (33.4%, 16.9%, and 9.6%, resp.). Differences in terpene profiles between Slovakian and Greece from one side and Romanian and Polish cembran pines on the other side could be the consequence of its disjuncted areal in Carpathian Mountains caused by glaciation and survival of species in different ecological niches. Obtained differences in n-alkane profiles among our and literature results could be the consequence of different age of trees.
Pinus cembra L., known as cembran pine, Swiss stone pine or Arolla pine, is five-needle soft pine which belongs to family Pinaceae, genus Pinus, subgenus Strobus, section Quinquefoliae, subsection Strobus (classification of Gernandt et al. [1] ). It is glacial relict naturally widespread at high altitudes in the Europaean Alps as well as in the Carpathian Mountains [2] . It grows very slow in its natural area, but could live more than 500 years [3] . There are many references about essential oil composition of pines [4] [5] [6] [7] [8] , even on population level [9] [10] [11] , etc. However, there are only few reports of Swiss stone pine dealing with composition of terpenes [12, 13] , their enantiomers [14] and/or their antioxidant and antimicrobial activities [2] .The most detailed is the report of Lis et al. [15] who examined essential oils from different parts of P. cembra.
Cuticular waxes and n-alkanes of various pines had already been published [16] [17] [18] [19] , even on population level [20] . In the case of P. cembra cuticle thickness [21] , wax composition [22] , and n-alkanes of young trees [23] , have been published. P. cembra from Carpathian Mountains has disjuncted areal. Up to know n-alkanes were studied from territory of Romania [2] and Poland [15] . The aim of this study is to examine for the first time essential oil composition, amount of nonacosan-10-ol content and n-alkane profile of cembran pine from Slovakia.
In essential oil extracts among 59 compounds detected, 55 were identified, comprising together 99.6% of the extract (Tables 1,2) . The most abundant were monoterpene hydrocarbons (71.0%). Seven new compounds for P. cembra, such as methyl daniellate (0.5%), 1,8 cineole (0.2%) and trans-cadina-1(6),4-diene (0.2%), etc. were found. Terpene profile was as following: -pinene>>> limonene/-phellandrene >germacrene D >-pinene = -cadinene.
(53.2%, 11.4%, 9.4%, 4.6%, 4.3%, respectively. Symbols were explained by Petrakis et al. [24] . It is obvious that chemotype of P. cembra from Slovakia (present results) has more abundant germacrene D and -pinene (at third and fourth place in profile) comparing to same species from Poland (where -cadinene is more abundant than germacrene D) [15] .
Furthermore, P. cembra from Romania [2] differed from both of them with abundant -cadinene, -cadinene and camphene (at third, fourth and fifth place, resp.).
In needle cuticular wax of P. cembra the amount of nonacosan-10-ol was 75.8%, which is significantly higher than in the same species from Swiss Alps [20] where is nearly 60% for one-year and nearly 50% for 2-4 year old needles. In presented work n-alkanes ranged from C 20 to C 35 with the most dominant C 31 , C 29, C 30 and C 33 (33.4%, 16.9%, 10.6% and 9.6%, resp.). In nursery conditions [21] n-alkanes of P. cembra ranged from C 18 to C 33 , where the most dominant were C 31 , C 27 , C 26, C 29 and C 25 (20.0%, 6.64%, 5.26%, 5.17% and 5.14%, resp.). Interestingly, in its var. glauca range of nalkanes is narrower (C 21 to C 31 ), and the most dominant was also C 31 , but with significantly lower abundance (4.51%), followed by C 25 , C 24 and C 23 (4.23%, 4.00% and 3.38%, resp.).
Differences in terpene profiles and n-alkane composition among Slovakian and Greek [25] from one side and Romanian and Polish cembran pines on the other side could be the consequence of disjuncted area of P. cembra in Carpathian Mountains caused by glaciation as well as survival and development of species in ecological niches. Obtained differences in n-alkane profiles among our and literature results could be the consequence of different age of trees.
Experimental
Plant material: Twigs with needles from the lowest third of the full tree crown (up to 60 years old) were collected in autumn 2015 from Slovakia, Mt. Vysoké Tatry, locality Štrbské Pleso (elevation about 1500 m). The collected twigs were stored at -20°C prior to further analyses. 
Extraction of essential oil:

Identification of essential oil components:
Identification of all compounds in essential oil was match by comparison of their linear retention indices (relative to C8-C36 n-alkanes on the HP-5MSI column) and MS spectra with those of authentic standards from NIST11 and homemade MS library data bases.
Extraction of needle wax:
The total wax of each sample was extracted by immersing 3 g of leaves in 5 mL of hexane for 45 sec. After extraction the solvent was removed under vacuum at 60°C and the remaining wax dissolved in 1.0 mL hexane. These wax samples were stored at -20°C until further analysis.
GC and GC-MS analyses of needle wax:
Gas chromatography (GC) and gas chromatography-mass spectrometric (GC-MS) analyses were performed using an Agilent 7890A GC equipped with an inert 5975C XL EI/CI mass selective detector (MSD) and flame ionization detector (FID) connected by capillary flow technology 2-way splitter with make-up. A HP-5MS capillary column (30 m × 0.25 mm × 0.25 μm) was used. The GC oven temperature was programmed from 60 to 300 °C at a rate of 3 °C min -1 and held for 15 min. Helium was used as the carrier gas at 16.255 psi (constant pressure mode). An auto-injection system (Agilent 7683B Series Injector) was employed to inject 1 μL of sample. The sample was analyzed in the splitless mode. The injector temperature was 300 °C and the detector temperature 300 °C. MS data was acquired in the EI mode with scan range 30-550 m/z, source temperature 230 °C, and quadrupole temperature150 °C; the solvent delay was 3 min.
Identification of needle wax components:
The components were identified based on their retention indices and comparison with reference spectra (Wiley and NIST databases) as well as by the retention time locking (RTL) method and the RTL Adams database. The retention indices were experimentally determined using the standard method of Van Den Dool and Kratz [26] involving retention times of n-alkanes, injected after the sample under the same chromatographic conditions. The relative abundance of the nalkanes was calculated from the signal intensities of the homologues in the GC-FID traces.
